The theoretical expression can be well fitted to anisotropy measurements of Ru3+(4ds)-doped Y3Fe5012(YIG) in the temperature range 4.2 O K to 300 OK.
In order to investigate the influence of ruthenium on the anisotropy of yttrium iron garnet, single crystals of the composition Y3-,Ca,Fe,-,Ru, O , , [I] with various values of x and y were grown from a energy per unit volume is given by [3] ' \ I , where The sum in Eq. (1) runs over all magnetically inequivalent sites and in Eq. (2) over the various energy levels of the ion at site i, and Ni represents the population of this site. The anisotropy contributions are related to the principal directions of the free energy (1) according to if the higher order terms in Eq. (1) can be neglected.
The cubic ground state of Ru3 + (4d5) at octahedral sites in the garnets is the low spin state 2T,g with the total spin S = 3 [I] , 141. This sixfold degenerate term is split up by the local trigonal field, the spin-orbit coupling, and the exchange field, as shown in figure 1. The corresponding Hamiltonian is given by X = V,(r) + lL.S + gpB S.H,.
(4)
For a low spin d5-configuration 1 can be expressed by the one-electron spin-orbit coupling parameter 5 as 1 = -because this configuration can be regarded as a hole in the t2,-shell. The exchange interaction is considered in the limits of the molecular field model and is assumed to be isotropic. From the representations of the trigonal double group it follows that the degeneracy of 'T2, is removed and split up into three magnetic doublets. The lowest level is well separated in a wide range of v/( values (v is the one-electron trigonal field parameter). It is therefore sufficient to study the splitting of this level due to the exchange field He. (2), (3), and (6) the anisotropy can be calculated. Anisotropy measurements of Ru-doped YIG of the composition Y3-,CaYFe5 -,Ru,012 [I] Fe4+ may be assumed to be present in this material besides Ru3 + [5] . The anisotropy contribution of Fe4+, however, is negligible [6] , and the concentration of. Ru4+ is very small [I] . Therefore, the anisotropy contributions can be explained in terms of Ru3+ alone, and the given theory can be applied. A good fit in the whole temperature range is obtained for v/5 = -0.95 and gH, = 1.2 x 10' Oe. The value of v/t agrees well with v/< = -1.06 obtained from ESR measurements of YGaG [4] . The exchange interaction Ru3+ -Fe3 + is slightly higher than that of the iron ions. If an anisotropic g-factor is used in Eq. (4), the v/( value is reduced to v/< = -0.6 [I] .
